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The high cost of treatment of varicose veins has an important role in public health care. The search for a less expensive and
office-based procedure led to introduction of tumescent local anesthesia for use in ambulatory phlebectomy. Although the
overall infection rate is low, severe infection has been reported after liposuction with tumescent anesthesia. We report
necrotizing fasciitis, an infection with a mortality rate of 30% to 50%, after ambulatory phlebectomy and stripping of the
long saphenous vein with use of tumescent anesthesia. (J Vasc Surg 2004;39:263-5.)
For treatment of varicose and retinacular veins 2 to 10
cm long, ambulatory phlebectomy is an ideal outpatient
procedure and provides more permanent vein removal,
with superior cosmetic results, in a shorter time.1 Compli-
cations are rare.2 However, with conventional ambulatory
phlebectomy, infiltration of anesthetic fluid is time-con-
suming and painful, and carries risk for exceeding the
recommended maximum dose of lidocaine.
To overcome these drawbacks, Cohn et al3 in 1995
introduced the technique of tumescent anesthesia for use in
ambulatory phlebectomy. Originally developed by Klein4
in 1987 for use in liposuction, the technique involves
infiltration of the subcutaneous fat compartment with large
volumes of a mixture of lidocaine, epinephrine, sodium
bicarbonate, triamcinolone, and normal saline solution.
With the older “dry” technique, which was performed
without any infiltration of local anesthetic and vasoconstric-
tor agents, and with the patient under general anesthesia,
intraoperative and postoperative blood loss and postoper-
ative pain were high. The advantages of use of tumescent
anesthesia include ability to anesthetize large areas of the
body without reaching toxic levels of lidocaine in the
plasma, improved hemostasis, positive effect on intravascu-
lar fluid status, avoidance of general anesthesia, less pain,
and shorter postoperative recovery time.5 This has led to
use of this technique not only in surgical procedures such as
removal of varicose veins, but also in stripping of the long
saphenous vein.6
Serious infection and death due to infection after lipo-
suction have been reported with both the older, dry tech-
nique7 and the tumescent technique.8,9 The infection was
always necrotizing fasciitis. We present a case of necrotizing
fasciitis after stripping of the long saphenous vein and
phlebectomy performed with use of tumescent anesthesia.
CASE REPORT
A 51-year-old obese white man was admitted to our derma-
tology department for high ligation and stripping of the long
saphenous vein of the left leg and phlebectomy of varicose collat-
eral vessels, with use of tumescent anesthesia. Preoperative duplex
ultrasound scans revealed insufficiency of the long saphenous vein
and the Cockett group of perforator vessels (grade III, according
to Hach), together with some varicose side branches below the
knee. The deep venous system of the left leg was competent, with
no reflux in the popliteal or inguinal region. The patient had some
pain in the left leg, and was distressed about its appearance. He
refused to continue conservative treatment with compression
stockings. The patient had a history of non-insulin-dependent
diabetes, hyperuricemia, hypercholesterolemia, and hypertension.
Four years previously he had undergone quadruple coronary artery
bypass grafting, and subsequent anticoagulant therapy (Couma-
din) because of massive arteriosclerosis of the coronary arteries.
There was no history of atrial fibrillation or heart valve problem.
This therapy was discontinued 1 week preoperatively and was
replaced with low-molecular-weight heparin therapy.
The operation was performed in a highly sterile operating
theater. The long saphenous vein and its varicose side branches
were marked; the left leg was washed from the groin to the ankle
with Betadine, and the patient was covered with sterile drapes.
Infiltration of the tumescent solution (500 mL of a solution
consisting of 50 mg of lidocaine, 1.25 mg of epinephrine, 10 mg of
triamcinolone, and 10 mL of 8.4% sodium bicarbonate added to
Ringer solution, as described by Klein4) was performed with a
motor-driven peristaltic pump (Wells-Johnson Co, Tucson, Ariz),
with an infiltration rate of 100 mL/min and with three 20-gauge
spinal needles. The total amount of infiltrated tumescent solution
was 1500 mL. Surgery was started after the tumescent solution had
produced a blanching effect on the skin. After ligation of the
saphenofemoral junction, a stripper was passed through the long
saphenous vein from proximal just 5 cm below the knee. After
stripping, phlebectomy of the varicose side branches according to
the Muller technique and ligation of the Cockett group of perfo-
rator vessels were performed. The inguinal incision was closed with
Monocryl 4-0 suture (Ethicon, Hamburg, Germany) and Ethilon
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suture (Ethicon), without placement of a drain; the other incisions
were closed with Ethilon 5-0 suture. Two layers of sterile gauze
and a sterile layer of soft foam were placed over the regions where
the veins had been extracted, and an elastic compression wrap was
fixed in two counter-spiral layers from the foot to the groin. The
patient was discharged on the same day. Anticoagulant therapy
should have been resumed 2 days after phlebectomy. On the day
after discharge, the patient returned with increasing pain and
myalgia. The leg operated on was slightly swollen, with a few
bruises. A nonsteroidal antirheumatic drug was prescribed. One
day later the patient was readmitted to the dermatology depart-
ment with severe pain, weakness, and nausea. The leg was very
swollen, with erythema and patches of skin necrosis along the
former course of the long saphenous vein and its collateral vessels
(Fig 1). There was also crepitation on palpation, and foul-smelling
serosanguinous exudate from the incisions. The patient’s body
temperature was 37.5°C; blood pressure was 100/60 mm Hg.
Blood tests showed elevated concentrations of C-reactive protein
(481 mg/L), creatine kinase (224 U/L), glutamate-pyruvate
transaminase (26 U/L), -glutamyl transaminase (44 U/L), bili-
rubin (2.5 mg/dL), and creatinine (1.5 mg/dL). The white blood
cell count was 9200 G/L. There were no signs of acute ischemia or
compartment syndrome of the left leg, and all pulses could be
palpated. The patient was transferred to our service for immediate
surgery. Grayish and edematous subcutaneous tissue and superfi-
cial fascia typical of gangrene were seen. Gangrene was more
pronounced at the level of the fascia than on the skin surface, and
the deep fascia was also involved. Wound tissue obtained intraop-
eratively for culture showed combined infection with Streptococcus
agalactiae, group B, and Staphylococcus aureus, but no Clostridia.
After radical debridement of all infected tissue (Fig 2), hyperbaric
oxygen therapy (HBO) was started with 2.5 ATA for 90 minutes
three times daily. The patient received intensive supportive care
with piperacillin-tazobactam 3.5 g three times a day, and mechan-
ical ventilation. He recovered in the course of the next few days,
and no further debridement was necessary. Mechanical ventilation
was discontinued on the fifth postoperative day, and hyperbaric
oxygen on the tenth postoperative day. The defects on the thigh
were covered with split-thickness skin grafts. On the lower leg, an
extended vertical rectus abdominis muscle (VRAM) flap was used
to cover the exposed tibia. The postoperative course was compli-
cated by delayed wound healing in the most distal part of the flap,
which required skin grafting. Six months after creation of the free
flap, it was debulked with liposuction (Fig 3). An infection devel-
oped on the second postoperative day, which responded to con-
servative treatment. The patient refused further debulking proce-
dures.
DISCUSSION
Although there are reports of death and serious com-
plications,10 tumescent anesthesia has proved to be a safe
method for use in liposuction, compared with general
anesthesia.11 Infections in general are rare after liposuction
and ambulatory phlebectomy with tumescent anesthesia,
and are usually confined to the incision.12 The reason for
the low rate of infection is not clear, although there are
reports of concentration-dependent bacteriostatic and bac-
tericidal activity of lidocaine against many pathogens com-
monly found on the skin.13 This effect, however, occurs
with higher doses of lidocaine than those found in com-
monly used mixtures,14 and the addition of epinephrine
reduces the antimicrobial activity of the solution.15
Necrotizing fasciitis is a rare but serious and often lethal
infection of the soft tissue, characterized by rapid and
progressive necrosis of subcutaneous fat, superficial fascia,
and overlying skin. Smoking, diabetes, intravenous drug
use, peripheral vascular occlusive disease, and consuming
diseases are predisposing factors, but the disease can also
develop in otherwise healthy patients. Necrotizing fasciitis
can occur after surgical procedures, minor trauma, trivial
scratches, or even in apparently intact skin. The exact
pathogenesis of the disease is not completely understood,
but it is believed to be the result of a synergistic and
multibacterial infection, with -hemolytic and -hemolytic
streptococci having the most important role.16
All reports emphasize the importance of early diagnosis
and radical surgical debridement, followed by administra-
Fig 1. Appearance of leg at admittance to our department. Note
typical pattern of skin necrosis along former course of saphenous
vein and its collateral vessels.
Fig 2. After radical debridement, tibia was exposed for 40 cm.
Tibia was covered with skin paddle of extended vertical rectus
abdominis flap, which measured 12  43 cm, and calf and medial
thigh were covered with split-thickness skin grafts.
Fig 3. Appearance of leg 3 months after liposuction of the skin
paddle of flap.
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tion of broad-spectrum antibiotic agents and intensive care
with aggressive fluid replacement. HBO seems be impor-
tant as an adjunctive measure in the treatment of necrotiz-
ing fasciitis. The combination of early, radical debridement
and early administration of HBO has reduced the mortality
rate.17,18
Ambulatory phlebectomy is an elegant, effective, and
economical outpatient procedure for removal of varicose
veins. Removal of larger varicosities as an ambulatory pro-
cedure, however, was limited by the potential toxicity of
lidocaine. Adaptation of the tumescent technique for am-
bulatory phlebectomy enabled not only removal of larger
varicosities, but also stripping of the long saphenous vein,
with few complications and good results. The supposed
safety of this method, ease of use, and the possibility of
performing surgical procedures on an outpatient basis,
without surgical privileges in accredited hospitals, may
encourage medical specialists to add phlebectomy to their
repertoire, as has come to be the case with suction-assisted
lipectomy. This could lead to an increase in the number of
operations in poorly selected patients. In our patient, an
obese white man with a history of hypertension, hypercho-
lesterolemia, hyperuricemia, diabetes, and anticoagulation
therapy with warfarin after quadruple bypass grafting, sur-
gery with the tumescent technique was performed. This
technique should reduce perfusion of the infiltrated area,
and consequently reduce absorption of lidocaine and
bleeding. This effect could further compromise the micro-
circulation in a patient with diabetes and a history of
arteriosclerosis, especially when operations on the lower
extremities are planned, and increase the likelihood of
serious infection.
Despite the advantages of the tumescent technique,
prospective patients should be carefully evaluated. Al-
though severe infection such as necrotizing fasciitis can also
occur in otherwise healthy persons, surgeons should be
extremely cautious about using the tumescent technique in
patients with a history of diabetes, claudication, or hyper-
tension.
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